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INTRODUCTION
Cucurbitaceous plants include very important crops all over the world9, 10, 19, 29) . Among various diseases of cucurbitaceous crops caused by different pathogens such as fungi, bacteria, viruses, nematodes etc., the virus diseases have been given special importance due to non-availability of resistant species, epidemiological hazards and lack of effective control measures139). Lovisolo19) reported that as many as 50 different viruses have been found to be able to infect cucurbits naturally or experimentally. Among these viruses, such as cucumber mosaic virus (CMV), papaya ringspot virus (PRSV/WMV 1), watermelon mosaic virus 2 (WMV 2), zucchini yellow mosaic virus (ZYMV), cucumber green mottle mosaic virus (CGMMV), squash mosaic virus (SqMV) etc. cause serious damage to the crops throughout the world3, 4, 11, 12, 16, 17, 19, 32, 33) . Most of these viruses have also been reported from different tropical Asian countries including India and Sri Lanka which are two neighbours of Bangladesh12, 30, 31) . So, it is likely to be thought that some of these important viruses may be prevalent on various cucurbitaceous crops in Bangladesh.
In Bangladesh, several species of cucurbits, viz., cucumber (Cucumis sativus), sweetgourd/ summer squash (Cucurbita moschata), bottlegourd (Lagenaria siceraria), whitegourd/waxgourd (Benincasa hispida), pumpkin (Cucurbita maxima), bittergourd/balsam pear (Momordica charantia), spongegourd (Luffa cylindrica) and round cucumber (Cucumis sativus) are cultivated as major vegetable crops25,26). Some of them are considered to be very important as they provide year round vegetables in Bangladesh26). It is observed that these crops suffer from diseases showing symptoms similar to the virus diseases causing tremendous yield loss every year. However, the virus diseases of crops in Bangladesh remain uninvestigated until now, due to lack of proper facilities and trained manpower1 Antisera. Polyclonal antisera of CMV-serotype Y (CMV-Y), PRSV-watermelon strain (PRSV-W), PRSV-papaya strain (PRSV-P), WMV 2, ZYMV, CGMMV-yodo strain (CGMMV-Y), CGMMV-watermelon strain (CGMMV-W) and SqMV were used in the experiments. PRSV-W, WMV 2 and ZYMV antisera were provided by Dr. N. Sako, Saga University, Japan. PRSV-P antiserum was generously given by Dr. D. Gonsalves of Cornell University, USA. Antisera of CMV-Y and SqMV were obtained from by Dr. T. Maeda, Okayama University, Japan and CGMMV (Y and W) antisera were also provided by Dr. M. Kameya, National Agriculture Research Center, Tsukuba, Japan. Table 2 , three viruses viz., CMV, PRSV and WMV 2 were detected by DAS-ELISA from different cucurbitaceous samples. Among these viruses, PRSV was detected from 9 samples, CMV from two cucumber samples (Sample No.10 and 11) and WMV 2 from one pumpkin sample (Sample No.15).
RESULTS

DAS-ELISA As shown in
None of the samples were reacted positively against ZYMV in ELISA. Although the dried samples stored for 2-3 years were used, viruses were successfully detected without any difficulties due to non-specific reactions in DAS-ELISA. The absorbance values less than 0.1 were regarded as negative in all cases.
DIBA The results of DIBA are summarized in Table 2 . In all PRSV, SqMV, CMV and WMV 2 were detected from 9, 3, 2 and 1 samples, respectively. The mixed infection of PRSV with SqMV was detected from two samples of cucumber and sweetgourd (Sample No.13 and 19), while round cucumber (Sample No.14) was found to be singly infected with SqMV. The positive reaction of DIBA was graded by the appearance of distinct purple red spot on the NCM. In general, the appearance of non-specific reactions was regarded as the main problem of DIBA as reported by many researchers2, 18, 24, 27 Table 2 ) out of 21 were found to be infective in inoculation tests. Among these samples three bottlegourd samples (Sample No.1, 4 and 5) produced mosaic symptoms on bottlegourd and cucumber plants. These isolates also induced nectoric local lesions to Gomphrena globosa and chlorotic local lesion on Chenopodium quinoa and C. amaranticolor. The three isolates produced identical symptoms on the inoculated plants. The cucumber sample (Sample No.10) also produced similar type of yellow mosaic symptoms on cucumber. The necrotic local lesion on Pisum sativum and chlorotic local lesion on C. quinoa and C. amaranticolor were induced by the cucumber isolates. The only one sample of pumpkin (Sample No.15) produced systemic mosaic symptoms on pumpkin and sweetgourd and also chlorotic local lesion on C. amaranticolor and C. quinoa.
DISCUSSION
The results of this study demonstrated that the cucurbitaceous crops in Bangladesh have been infected with CMV, PRSV, WMV 2, SqMV and one unidentified virus isolated from bottlegourd. Among these viruses PRSV was found to be common in nine different cucurbitaceous species tested and distributed to the all areas surveyed (Tables 1 and 2 ). WMV 2 with a wide host range which has been reported to cause severe damage to cucurbits in India31) was detected only from one pumpkin sample. SqMV was detected from cucumber, round cucumber and sweetgourd samples of three different locations, though the virus was not reported from other tropical countries like India, Sri Lanka, Philippines and Thailand12,31). PRSV-W and PRSV-P have been reported as serologically indistinguishable22). Therefore, we could not identify the strains of PRSV distributed in Bangladesh whether they belong to PRSV-P or PRSV-W.
We failed to detect two important cucurbit-viruses, ZYMV and CGMMV from our samples. However, ZYMV has also been found to be absent in the list of virus diseases of crops in India, Sri Lanka, Philippines and Thailand12,30). So, this virus might not be present in Bangladesh and those tropical Asian countries. But the failure of detecting CGMMV from any samples is of interest as it has been reported to be quite common in India30).
The viruses propagated from the cucumber (Sample No.10) and pumpkin (Sample No. 15) were detected as CMV and WMV 2, respectively, by both DAS-ELISA and DIBA. The dip preparations of the leaves inoculated with three bottlegourd samples (Sample No.1, 4 and 5) showed filamentous virus particles identical with the viruses of potyvirus group under the electron microscope. But they were found to be serologically unrelated to all the viruses tested. Further experiments on the other properties of the virus are necessary for identification. Another important aspect of inoculation test is that the viruses in most of the samples were found to be inactivated within 2-3 years storage. PRSV, the most common virus in Bangladesh seemed to be very unstable as all the samples were inactivated during preservation. The transportation of the samples from Bangladesh to Japan which changed the physical conditions of the samples for several days may be one of the reasons of loosing infectivity.
DAS-ELISA has been reported by many researchers as highly sensitive serological method over any other serological methods5,7,8). However, some researchers21,28) reported that DIBA and DAS-ELISA were equal in sensitivity as serological methods. In our study, in which dried samples were used, both methods were found to be equally effective in detecting viruses. These informations suggest that serological methods are very useful to detect plant viruses distributed in an area or country more conveniently even after preservation for long time.
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